


CAVITY DIMENSIONS
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BOUNDARY CONDITIONS

Dirichlet

« Cavity entry . T=Te.p=p

(x=0,0<y=<g,0<z<g,)

« Cavity walls « T=T,,
« Mid-cavity gapwise plane « Neumann
(y = 0) op/on=0
oT/on=0, op/on=0
at, t =2t >0
ST CHEE D [T G125 ) R R

tﬁ“ = 1 S, tpack = 25 S
o = 5.19 MPals, p.;= 5.19 MPa, p = 22.06 MPa, = 0.16 s.

INITIAL CONDITIONS T=T,,p=0




MIDCAVITY X-Y PLANE, GEOM 1

Neumann Gp/('?n =0 Dirichlet, p = p, front flow
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Dirichlet, p = p, ( Gate)



MIDCAVITY Y-Z PLANE, GEOM 3

~ QGate




MIDCAVITY, GEOM 3

Dirichlet, T = T (front flow).__

Dirichlet, T =T, (walls)

Neumann (mid-plane)

Z/ Dirichlet, T = T, oT/on=0, op/on=0




GEOMETRY MODELING
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PROPERTY MODELS

1-n 71
n=n,|1+ .77—"
yT

y = \/ﬁu/éz _

= emfig)

C, =¢,+¢,T +c, tanh(c,T),

K= +AT+4, tanh(zﬁ)

ou, /oz)

b 7°0z

n, = Bexp(T Jexp(ﬂ p)

b,+b, T if T>T
V=4 " T ,
b, +b, T if T<T,

{b3,exp(b4T) it T>T

b, exp(-b, ,T) if T<T,



PDE COEFFICIENT FORM
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Define 2D (Geom1l) and 3D (Geom3) geometries,
physical data and operation conditions

Set constants, application mode 1 (PDE coefficient
form), subdomain expressions, global expressions,
and coupling variables for Geom1 and Geom3.

M

Increment time: t = t + dt,
and melt growth (for the filling stage): L = L + dL

Find solutions for the temperature and pressure
equations at time t and save extended mesh structure
(xmesh) for the next iteration.

No

t>1t. .t ort

fill' “pack’ cool

PROGRAM
FLOWCHART



FILLING PRESSURE DISTRIBUTION
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PACKING PRESSURE
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END OF FILLING TEMPERATURES
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END OF PACKING TEMP DIST.
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END OF PACKING TEMPERATURES

Isosurface: T Subdomain: T
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CONCLUSIONS

“ This preliminary work has presented an application for
determining pressure and temperature distributions in a
rectangular cavity.

+»» Future work:

B Use of extrusion coupling variables for pressure and
temperature between 2D and 3D geometries, and the
streamline upwind technique to stabilize the results.

B Improvement in the models by using a time varying
model and a 3D geometry for the cavity pressure.

E [nclusion in the results of process variables such as the
melt flow front and interface positions during the filling
stage.

B Model validation.
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